We have observed stimulated emission of surface plasmon polaritons (SPPs) propagating at the interface between a silver film and a film of optically pumped polymethyl methacrylate (PMMA) doped with rhodamine 6G (R6G) dye.
where E is the SPP electric field and E 0 is its amplitude at x=0. The spectrum of this SPP in the wavenumber domain is given by the Fourier transform Figs. 1b and 2b) serves as a strong indication that the observed emission is due to stimulated emission of SPPs in a regime when the total gain in the system exceeds the total loss. In particular, both experimental and calculated thresholds increase as the wavenumber k' deviates from its resonant value. More details of experiments and theory will be presented at the conference. The work was supported by the NSF PREM grant # DMR 0611430, the NSF CREST grant # HRD 0317722, the NSF NCN grant # EEC-0228390, the NASA URC grant # NCC3-1035, NSF grant #ECCS-0724763, ONR grant #N00014-07-1-0457, and ACS-PRF grant #43924-G10).
